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Lunar Roadmap Alternatives


• Presenting 4 roadmap alternatives for committee to consider 

– Evolution Emphasis 

– Early Outpost 

– Expedited Moon-to-Mars 

– Commercial Emphasis 

• Exercise for committee 

– Review and edit presented set of roadmap alternatives 

– Eliminate from or add to set of roadmap alternatives 
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Transition
Options:

• Decommission
the base and
focus on Mars
exploration

• Pursue global
sorties in
parallel with
Mars
exploration

• Sustain Base
(and access to)
at appropriate
level to
support science
and security
needs
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Global Sorties 

astronomy instruments 

security interests at alternate sites 
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Robotic Missions 

• Outpost location verification 
• Transportation system 

• Resource characterization & 

• Science: Apollo class; sample 

• Demonstrate longer duration 

• In-depth scientific 
investigations (eg: deep 

• Initial incorporation of in situ 
resources into missions (eg: 
life support , fuel cells…) 

• Achieve some degree of self-

• Demonstrate long Mars stay 

• Systems verification exercise 
• Mars crew down-select 
• In-depth scientific 

• Use of in situ resources to 

Option A: Evolution Emphasis 

• High science value site (discovery) 
• High concentration resource site located 
• Mars date imperative 
• Political Imperative 
• Security Imperative 

Spiral 3’ 

• Decision to perform Long 

• Potential global access 
• Duration: 4-14 days 
• Surface mobility: up to 10 km 
• Expendable surface 

• Intermittent visits 
• Duration: 30-90 days 
• Surface mobility: 10s of km 
• Reusable surface 

• Up to two visits 
• Duration: 365 days or greater 
• Surface mobility: 10s of km 
• Reusable surface 

• Decision to emplace far side 

• Other high value science or 



Alternate Outpost

Transition
Options:

• Decommission
infrastructure
supporting
Mars
simulations

• Sustain
alternate
capability
while pursuing
Mars
exploration
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Spoke 
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Spoke
Alternate Outpost 

Decision to expand capability at 
location due to viability of resources 

Decision to pursue alternate sites 
to support Mars demonstration or 
pursue scientific interest 
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Transition 
Options: 

• Decommission 
infrastructure 
supporting 
Mars 
simulations 

• Sustain 
alternate 
capability 
while pursuing 
Mars 
exploration 

Option B: Early Outpost 

and assets (e.g., McMurdo Model) 

• Demonstrate longer duration 

• In-depth scientific investigations 

• Initial incorporation of in situ 
resources into missions (eg, life 
support, fuel cells…

• Achieve some degree of self-

• Outpost location 

• Transportation system 

• Resource 

• Science: Apollo class; 

• Hub objective: 

• Viable resource 

• Availability of 

• Robotic Mission Set • Hub used for logistics / 

• Alternate outpost used for 

• Extended exploration range 

• Intermittent visits 
• Duration: 30-90 days 
• Surface mobility: 10s of km 
• Reusable surface 
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Transition to Mars 
ExplorationRobotic Missions 

2010-2015 2015-2020 2025-20302020-2025 

Spiral 2 
Sortie Missions 

Extensive Terrestrial Analog 
Long Duration Mars Simulations 

Revolutionary Mars discovery 
accelerates decision to send 
humans to Mars 
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Mars only human missions 
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capabilities (ie: Gemini of 
Apollo) 

experience performed at 
terrestrial analog (in the 
interest of time and funding) 

presence 

not applicable to Mars 

Mars Exploration 

Option C: Expedited Moon-to-Mars 

• Transition from Lunar to • Less than 5 missions 
• Duration: 4-14 days 
• Location independent 
• Expendable Infrastructure 

• Demonstrate operational 

• Opportunistic Lunar Science 
• Extensive system test and crew 

• Abandon human lunar 

• Abandon program elements 

• NASA capability transitions to 



Transition
Options:

• Broad
customer base
enabled

• NASA uses
Moon as
required
through
commercial
entity

• NASA
capabilities
focused on
Mars
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 • LEAD objective is to open Space to enterprise, markets and ultimately sustained autonomous, self-supporting activities a 

similar institutional innovation is required to assure early industrial, private and international market involvement, in 
analogy to the East India Company of ages past and of Comsat/Intelsat of the Space Age 

2010-2015 2015-2020 2025-20302020-2025 
Establish 

LEAD 

Sortie Missions Single Location Outpost 

Single Location
Base 

Global Sorties 

NAV/COM 

Robotic Missions 

NASA Buys Lunar Data 

NASA Leases Habitable 
Volume, Utilities, and 

Surface Mobility 

LEAD Establishes Mining 
and Production of 

Resources 
LEAD Establishes 

Resource Utilization 
Market 

(e.g., propellant) 

NASA Leases NAV/COM 
Services 

LEAD operates 
NAV/COM 

LEAD Offers Interactive 
Tele-operation of Lunar 

Assets (e.g., 
entertainment) 

NASA Contracts Crew ETO Transportation & 
Return 

Commercial Delivery of Propellant to Orbit 

Transition 
Options: 

• Broad 
customer base 
enabled 

• NASA uses 
Moon as 
required 
through
commercial 
entity 

• NASA 
capabilities 
focused on 
Mars 

NASA 
Contracts 

Transportation 
Services 
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• NASA/US GOV indemnifies for 2010 through 2030 period. The users will pay an insurance premium to LEAD for such
and related insurance issues; 

• NASA/LEAD enters into long-term co-operation/procurement contracts (services, hardware, RDT&E) 
• Private Sector partners have exclusive rights to any intellectual/other property rights 
• NASA/LEAD will phase out where Private sector can take over 

LEAD = 
Lunar 

Exploration
 And 

Development 
Authority 

Option D: Commercial Emphasis 

LEAD Develops 

NASA/LEAD develops/provides “additive cost” access rights to any and all infrastructure components 



Key Questions


Transition Strategy 
• How should NASA transition from a lunar focus to a Mars focus once lunar 

objectives are achieved? 
• How do we build in a transition strategy from the beginning, particularly 

for commercial interests? 

“Sustained” 
• What is the definition of “Sustained” exploration as applied to the Moon 

(e.g., Moon to stay or Moon as a stepping stone)? 
• Is “Sustained” an objective for returning to the Moon or a Figure of Merit? 

Other 
• How long a stay on the lunar surface is required to demonstrate Mars 

adaptation and operations (assumes long duration on Mars)? 
• How should terrestrial analogs be used in conjunction with lunar activities? 
• What is the best approach for international collaboration? 
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